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HIBERNATION  CF  WHITS 


'SRlA  IS  SOIL 


Koryo  Ovobi  Sr.-ai  ..NIMCTG,  Tetsu 

(Agriculture  and 
Horticulture),  No,  31(10), 

1965,  pp.  1413-14 


The  p5.th02er.es  of  white  rie  =  l-.-"-  wile  ..re  considered  to  be  able  to 
hibernate  in  two  different  forms.  v'  gr.o  is  :.;.o  dried  type  believed  to  be 
found  when  hibernating  in  diseased  Is.r/es  or  seed  .ice  stored  indoors.  Tne 
otr.er  type  is  the  bacteria  in  the  ordinary  proliferation  state  ir.  which  it 
was  formerly  believed  to  hibernate  eve,,  in  it'.,  of  the  rice  field  where 
the  disease  normally  is  prevalent.  proof  of  the  former  has 

already  been  reported  6,  8)  while  'he  ' _ vlcr  ,„s  .  0  exceeded  the  area  of 

conjecture  based  on  indoor  labors',  xy  tv-ts  .v..r.  ...  direct  evidence  being 
observed.  The  method  of  detecting  specific  hareer-a  by  means  of  bacterio¬ 
phage  °>  '•  is  a  very  sensitive  a.™  cissum:.  .ip  convenient  me  he  9a  for  empirically- 
proving  the  above  facts.  The  autaor  o.  .ployed  the  pHage  7;  (one  system  of 
white  rice  leaf  wilt  pathogenic  bacteriophage)  an-  r.as  already  been  able  to 
establish  several  new  facts.  Here  one  new  fact  has  been  established  regard¬ 
ing  the  existence  of  the  bacteria  ir.-  the  soil,  the  establishment  of  which 
fact  was  one  of  the  greatest  difficulties  witn  respect  to  the  hibernation 
of  the  pathogenes  of  the  "white  wilting  of  rice  leaves"  disease.  It  appears 
that  the  pathoger.es  of  white  wilt  of  ri  co  wO  wr»©  roots 

of  the  savar.u!ca<rusa  [Z  type  of  grass/  (also  sossibly  in  wheat,  rape-seed, 
broad  bean,  suzumeno  teooo  /sparrow : s  rifl/7).  Is  is  a  fact  that  the 
pathogenes  are  abundant  around  the  root  or  in  tne  ground  around  the  sayar.u- 
kamjsa  growing  in  marshes  already  in  the  1-vs  pars  of  April.  3elow  I  shall 
describe  briefly  the  experimental  iaC  b.iOC  Uti. 

1.  Materials  and  Method 

The  items  tested  were  crops  cultivat-a  ir.  the  winter  in  the  vicinity 
of  the  fields 5)  of  Taramachi,  Fujitsu- -pur.,  Prefecture.  The  routes  of 

rape  wheat,  broad  bean  and  sum— .a  r.c  tegro  ...v.  tun  soil  attached  to  them, 
the  diseased  dead  leaves,  roots  and  attached  -oil  of  the  savar.ukcn*usa  which 


grows  in  the  marshes  and  is  regari-i  aha  source  of  the  disease  in  the 
area,  and  the  marsh  water  were  collected  and  tested.  Twenty  grams  of  dead, 
diseased  sayanukatrusa  leaves  were  crashed  in  a  mor dar.  The  roots  of  the 
various  plants  were  shaken  in  order  to  remove  -aha  soil,  many  roots  w*re 
placed  in  a  flask,  250  ml  of  £b  ri  v  )LG  a  G  oC  1'a.Ca  X  30  ■J was  added  ard  the  mixture 
was  stirred  adequately.  After  30  minutes  the  supernatant  liquid  (containing, 
of  course,  a  large  amount  of  soil)  ’..'as  separated  by  centrifuge,  the  living 
bacteria  fraction  was  collected  and  usee,  to  i=tec  o  the  pathogenes  of  white 
wilting  of  rice  leaves,  the  centrifuge  operation  is  shown  in  figure  1. 

The  objective  of  this  centrifugal  "fractioning1*  operation  is  to 
remove  the  soil  which  interferes  with  the  phage  test  by  means  of  one  lew 
speed  and  one  high  speed  cycle  in  order  to  obtain  only  the  bacteria. 

The  phage  method  of  detecting  white  rice  wilt  has  already  been  de¬ 
scribed  in  a_orevious  report.  Here  an  especially  highly  sensitive  method 
of  analysis  ' '  was  also  used. 

Figure  Is  Method  of  Preparing  Samples  for  Detection  of  Live  Bacteria 
in  Soil. 


Sample  200  ml. 


j  10  ml.  Culture  added.  Suspended  again 
'  1500  rpa,  10  min.  /3/ 

(1800) 


Supernatant  Precipitate  (discard) 

5000  ran,  10  min.  /i/ 

(20000) 


Supemata 


1  ml.  CaVfCh  again  suspended  in  culture 


Samnle  for  detection  cf  live  bacteria 


Notes : 


/I/  /2/  Used  a 
N  A/  Used  a 


large  i'uhcsa  O-ntrifv.gul  separator 
high  speed  Mubota  Centrifugal  separator 


2.  Results 


The  samples  were  collected  from.  ordinary  grovrth  areas  and  tested 
on  March  12, ,  April  30  and  Kay  17.  The  results  are  shown  in  Table  1, 

2,  3. 


Table  1:  Existence  of  bacteria  of  white  rice  wilt  near 

and  around  plant  roots  (Cample  collected  March  12). 


Check 
(0.01  ml) 

mx) 

Positive/ 

Negative 

Sayanukarusa  (.Root) 

11,  7 

o 

± 

Savanukssusa  (Dead.  Diseased 

leaf)  17,  27 

Rape  (Root) 

13,  17 

37,  52 

± 

Viheat  (Root) 

29,  32 

3-,  3^ 

+ 

Note:  Numbers  are  number  of  bactcri.--cor.tui 
two  sheets  of  share  /hose :  This  word 
some  other  European  language^ 

ning  s.- ots  which  appeared  on 
is  borrowed  from  English  or 

Table  2:  Sbcistence  of  bacteria  a?  v.r. 
and  az*omid  planw  roow3 

iwO  i*i,c c»  wilt 
pie  collected 

near 

April  30) 

Cnecl< 

(0.05  ml*)* 

Tost 

nil) 

Positive 

Negative 

Broad  bean  (root) 

250,  190 

260,  ISO 

± 

Rape  (root) 

193,  152 

Suzur.enotenno  (root) 

165,  130 

26C ,  310 

J- 

Wheat  (root) 

211,  212 

255,  260 

£ 

Savunukapusa  (root) 

220,  210 

% 

f 

Marsh  water 

220,  236 

350,  120 

£ 

Note:  Indicates  Instances  in  which  bacterial  spots  were  too  mary  to  count 
believed  to  be  more  than  7,000. 


Table  3:  existence  of  bacteria  of  white  ri oe  wilt  near 

and  around  plant  roots  (sample  collected  Kay  17) 


Check 
(0.C1  ml) 

Test 

(0.C1  ml) 

Positive 

Negative 

'wheat  (root)  (a/ 

25,  26 

2  2 

- 

Wheat  (root)  (b) 

10,  11 

21,  21 

± 

Savar.ukarrusa  (Root)  (a) 

135,  150 

K,  X 

Savanukarrusa  (Root)  (b) 

19,  13 

390,  360 

+ 

Rape  (root)  (b) 

280,  230 

245,  250 

£ 

Karsh  water  (b) 

140,  U3 

350,  330 

4 

Note:  (a)  *»  Samples  collected  in  Takagisenachi- in  Saga  City 

( b )  =  Samples  collected  in  laramachi  Fujitsu-gun,  Saga  Prefecture. 


3.  Considerations 


The  method  of  concentrating  the  bacteria  in  soil  by  centrifugal 
separation  has  as  its  purpose  to  remove  soil  particles  which  pose  the 
problem  of  adherence  to  the  phage  in  carrying  out  the  detection  of  like 
bacteria  by  the  bacteriophage  method  and  to  obtain  only  the  bacteria  frac¬ 
tions.  Since  it  is  naturally  assumed  that  soil  particles  have  bacteria 
adhering  to  them,  considerable  loss  is  inevitable.  However,  if  many  samples 
are  taken  employing  a  large  centrifuge  it  is  possible  to  reduce  this  danger 
when  preparing  samples  for  live  bacteria  tests.  If  the  method  of  analysis  7) 
of  bacteria  by  means  of  bacteriophage* is  applied  to  the  separated  samples, 
it  should  definitely  be  possible  to  establish  whether  the  "target”  bacteria 
exist. 


Table  1,  2  and  3  give  the  results  of  checking  on  the  existence  of 
"white  wilting  of  rice  leaves"  bacteria  around  the  roots  of  various  plants 
collected  from  usual  areas  of  prevalence  on  12  hare h,  30  April  and  17  Kay. 
According  to  this  method,  their  existence  in  winter  is  suspected.  This  is 
especially  apparent  around  the  roots  of  £?vsnmkagusa  where  the  bacteria 
aro  growing  especially  profusely  already  in  the  last  part  of  «pril.  The 
observation  of  primary  outbreak  of  the  disease  in  savar.ukagusa  in  June  also 
lends  support  to  the  hypothesis  of  this  being  a  hibernation  area. 

As  described  above,  the  pathoger.es  of  -.r.ite  rice  leaf  wilt  can 
hibernate  in  a  dry  state  in  diseased  leaves  ^r.d  seed  rice  stored  indoors. 
However,  it  is  clear  that  the  bactorla  in  sue.;  a  dry  state  gradually  die 


off  when  they  become  included  in  Greiner/  field  soil  in  the  winter  end  when 
they  sustain  water  at  low  tcrrperatures  .  liorccvor,  areas  of  hibernation 
in  a  state  of  proliferation  were  previously  suspected  and  the  test  herein  have 
confirmed  those  suspicions. 


Here  1  have  explained  in  brief  the  hibernation  of  pathogenic  bacteria 
of  white  rice  leaf  wilting  disease.  It  would  be  s«fe  to  conclude  that  the 
bacteria  have  a  dry  condition  in  seed  rice  in  individual  diseased  plants 
stored  indoors  and  also  hibernate  in  the  profuse  state  around  the  roots  of 
plants,  especially  savanukarrusa. 

I  wish  to  express  ay  gratitude  to  pr -.lo  soar  1'oohii  Kajima  for  his 
guidance  on  details  and  to  profess-  r  .iir.uk—:.v  Takayuki  of  Saga  University 
and  technician  Seki  Kasao  of  the  S,.^a  . .  gr i cul tur _1  Test  Station  for  their 
help  in  collection. 
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